Nowadays an important environmental concern is to dispose of municipal wastewater sludge containing toxic heavy metals. These trace elements could be highly hazardous due to their insolubility, high toxicity, bioaccumulation and carcinogenic characterization. One of the latest common ways of sludge disposal is to use in construction materials such as concrete. The aim of this study is to examine leaching of heavy metals from concretes containing sewage sludge. For this purpose, concrete cubes were constructed with different percentages of wastewater sludge (0, 25, 50, 75, 100) 
blended with an alkaline solution. Once the wastewater and and alkaline solution have been mixed sufficiently, a pump on the mixing truck is actuated to pump the wastewater and alkali mixture through a flexible hope pipe to a mixing drum has already contained therein a thoroughly blended mixture of cement and aggregate. Once the alkali solution and the wastewater have been added to the mixing drum containing the aggregate and cement, the mixing drum is rotated, thereby blending the materials contained therein to form a concrete mixture.
Motivations to evaluate the release of heavy metal concentrations to environment is due to its health and environmental hazards (e.g. mercury, cadmium, arsenic, lead, chromium), causing corrosion (e.g. zinc, lead), or to be harmful (e.g. arsenic may pollute catalysts). One of the major problems related to persistence of heavy metals, is their potential to bioaccumulate and biomagnificate, causing heavier exposure for some organisms which are present in the environment. Heavy metals such as Cr, Cu, Zn, Se, Cd, Ba are categorized as polluted ones. Long-term exposure of humans to cadmium causes renal disfunction, obstructive lung disease, lung cancer and damage to human's respiratory systems. Copper is an essential substance to human life, but its high doses can cause anemia, liver and kidney damage, stomach and intestinal irritation. Chromium is used in metal alloys and pigments for paints, cement, paper, rubber, and other materials. Low-level exposure can irritate the skin and cause ulceration. Long-term exposure can cause kidney and liver damage, circulatory and nerve tissue. Hexavalent chromium is toxic to microorganisms; a property utilized in chromium-based biocides. Chromium can make fish more susceptible to infection. It can accumulate in various fish tissues and in invertebrates such as snails and worms. Hexavalent chromium is accumulated by aquatic species leads in passive diffusion. In addition, Chromium in high concentrations can be toxic for plants. Selenium causes damage to circulatory tissue and nervous system (Martin & Griswold, 2009 ). In order to guarantee an appropriate use of concrete containing sewage sludge throughout its entire life cycle, the environment should not be adversely affected, especially during its service life. Thus values of heavy metals which may release from concrete to environment and pollute water and soil, should be examined According to the results of many previous studies, leaching tests of heavy metals leached out of concrete, were conducted based on the long and short terms with the same amount of sludge and other kinds of wastes (Shi & Kan, 2009) . In other words, the relationships between leaching concentrations of heavy metals and leaching time were discussed (Hillier, Sangha, Plunket, & Walden, 1999) . In the first place, immobilization effect of cement on materials was concluded as an important factor in most of them. In the second place, strong positive relationships between the leaching concentration of heavy metals and leaching time were deducted. Furtheremore, most of the leached heavy metals were concluded to produce at early ages (Giergiczny & Krol, 2008) . On the contrary, this research has been done in terms of the comparison of leaching values of heavy metals leached out of concretes with different volumes of sludge substituted with water. Table 1 gives information on components of the wastewater sludge from Qhods treatment plant in Tehran. The test was performed in the Materials Department of Science and Technology University using XRD test (PW 4015) (Azároff, Kaplow, Weiss, Kato, Wilson, & Young 1974) . (Note 1).
Materials and Methods

Sewage Sludge Composition
Manufacturing Specimens
To study concrete consisting of Portland cement and sewage sludge, five percentages of sludge were studied in the cement mix: Reference concrete or 0%, 25%, 50%, 75% and 100% sludge. Table 2 describes the materials, used in the concrete. Water/cement ratio and cement grade were fixed at 0.45 and 350 kg/m 3 respectively. Concrete compression in moulds was performed by vibration table (Neville, 2005) .
The Process of Making the Mixture for the Concrete Specimens
In the process of making the specimens, the sludge was mixed with the cement to achieve a homogeneous mixture.
All the concretes had a fluid consistency (Abram's cone slump of between 2 and 4 cm).They were made according to the ASTM C143-90a (1998).
Conserving the Specimens
The specimens were placed in a moist chamber at a temperature of 20°C and a minimum relative humidity of 95% until they were removed from their moulds. The time of the specimens removal from the moulds was 24 hours.
Once the specimens had been removed from the moulds, they were returned to the moist chamber under the 2012 same conditions as before, and their curing process was continued until they were used in the corresponding tests.
Compressive strength of samples was measured according to ASTM C 109-99 standard (1999) . In all curing times, 2 samples were tested for compressive strength and their average value was considered the compressive strength.
Whereas the compressive strength of concrete blocks containing sludge at different times of sampling were compared with each other, and all blocks were prepared and maintained in the same conditions. Factors such as concrete compression, mixture rate, temperature, humidity, cement type and coarse and fine aggregates grading in all tests were considered fixed.
Leaching Test of NEN 7345 Leaching Test
Various types of monolithic leaching tests have been developed in Europe in order to assess the long-term potential and velocity of leaching in matrices with long-term stabilized waste products. Densities of concretes containing sewage sludge were measured. The results are shown in Figure 1 . Five values of sludge were studied after two different curing times for the density test. Figure 1 shows the density variation according to the sludge content. Results indicate that there are little differences fluctuated between, 2.35 to 2.42 gr/cm 3 in density of the samples. 
Conclusion
Results obtained from this study are as follows:
Evaluation of heavy metals concentrations in ppm, leaked out of concretes containing sewage sludge with different percentages, showed that concretes containing 25 and 50% sludge replaced with water can be used according to EPA standards for limitations of heavy metals values in drinking water. The reasons for insignificant leaching of heavy metals from concretes may be considered as a very slow and gradually diluting process. Moreover, immobilization effect of cement on heavy metals should be taken into account.
The compressive strength of concretes after all curing times (7, 28 and 90 days), containing different percentages of sewage sludge (0, 25, 50, 75 and 100%) replaced with potable water provided us with some clear results indicating that the strength decreases slightly as the proportion of sludge increases. Otherwise, reduction of compressive strength of concrete samples, specially the ones with 50% replacement of water with sludge is too insignificant to have considerable negative effect on their application in industrial uses.
With respect to the results, no considerable losses in density and slump are concluded when sewage sludge is used in manufacturing concrete cube specimens.
This study shows that reusing wastewater sludge in manufacturing concrete, offers a possible alternative way to dispose of sludge up to 50% of its replacement with water. In this way, according to heavy metals concentrations leaked from samples in the leachate, it will be disposed of in an environmental friendly manner, in comparison with EPA standards for drinking water. On the other hand sludge replacement with water in concrete could be considered an appropriate way to reduce the high consumption of water in concrete industry. Anderson, M., & Sherratt, R. G. (2003) . 
